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12/22/2009 elmiehins450

1

LOAD 4-20mA INPUTS

_On
SP1

LDF
X0

K12

2

KLY BODY FLOW
X14

OUT

V4000

LD
V4000

MULB
Ka0

DIVB
Kfff

ADDB
K4

MULB
K8d

SUBB
K138

DIVB
K64

OUT

KLY BODY FLO
V3000

3

KLCFR

KLY COLLECT FLOW
X15

OUT

V4001

LD
V4001

MULB
Ka0

DIVB
Kfff

ADDB
K4

MULB
K232

SUBB
K4e2

DIVB
K64

OUT

KLY COLLCTR FLOW
V3001

Page 2



12/22/2009 elmiehins450

4

KLCOWT

KLY COLL OUT TMP
X16

OUT

V4002

LD
V4002

MULB
K640

DIVB
Kfff

ADDB
K190

OUT
V6600

LD
V6600

MULB
Kb4

DIVB
K10

SUBB
K514

OUT

KLYCLLCTR OUTTMP
V3002

5

SOL FLOW RATE
X17

OUT

V4003

LD
V4003

MULB
Ka0

DIVB
Kfff

ADDB
K4

MULB
K8d

SUBB
K138

DIVB
K64

OUT

SOLENOID FLOW
V3003

6

LOAD 4-20mA INPUTS

_On
SP1

LDF
X20

K12
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7

10/13/09 - Removed all Ferrite Load 1 logic, including latches, but had to keep this line  
of logic to get the RTDs to read a value!

10/6/09 FerLd1  
Removed
Spare
X34

OUT

V4004

LD
V4004

MULB
K10

DIVB
Kfff

ADDB
K4

MULB
K8d

SUBB
K138

DIVB
Ka

OUT
10/6/09 Removed
FER LOAD1 FLOW

V3004

8

FLD2FR

FLOAD2 FLOW RATE
X35

OUT

V4005

LD
V4005

MULB
K10

DIVB
Kfff

ADDB
K4

MULB
K8d

SUBB
K138

DIVB
Ka

OUT

FER LOAD2 FLOW
V3005

9

CIRFR

CIRC FLOW RATE
X36

OUT

V4006

LD
V4006

MULB
K10

DIVB
Kfff

ADDB
K4

MULB
K2a3

SUBB
K5dc

DIVB
K64

OUT

CIRCULATOR FLOW
V3006
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10

KLY HUMIDITY
X37

OUT

V4007

11

_On
SP1

LD

V4007

MULB
Ka0

DIVB
Kfff

ADDB
K4

MULB
K271

SUBB
K9c4

DIVB
Ka

OUT

KLYSTRN HUMIDITY
V3007

12

LOAD 4-20mA INPUTS (3 CHANNELS)

_On
SP1

LDF
X40

K12

13

WINDOW FLOW
X54

OUT

V3200

LD
V3200

MULB
K640

DIVB
Kfff

ADDB
K4

OUT
V6000

LD
V6000

MULB
Kd

SUBB
K34

DIVB
Ka

OUT

WINDOW AIR FLOW
V3041

14

SPARE INPUT

X55 OUT
V3201

15

SPARE INPUT

X56 OUT
V3202

16

SPARE INPUT

X57 OUT
V3203
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17

_On
SP1

LDF
X300

K12

18

                                    ION PUMP CURRENT(0-10V MODULE)

X314 OUT
V2500

MULB
K3e8

DIVB
Kfff

OUT

ION PUMP CURRENT
V3044

19
X315

OUT

CAVE VACUUM RDBK
V3122

20

LOAD RTD INPUTS (6 CHANNELS) V3014 THRU V3021)

10/06/09 - All Ferrite Load temperature signals have been removed.  The channels for IN  
and RETURN TEMP are available for another device.

_On
SP1

LDF
X100

K16

LDF
X120

K3

OUTX
V5300

LD
V5300

OUT
10/6/09 FerLd1  

Removed
Spare2
V3014

LD
V5301

OUT

CIRC IN TEMP
V3015

LD
V5302

OUT

FERR 2 IN TEMP
V3016

LD
V5303

OUT

CIRC RETURN TEMP
V3017

LD
V5304

OUT

FERR 2 RTN TEMP
V3020

LD
V5305

OUT
10/6/09 FerLd1  

Removed
Spare3
V3021
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21

LOAD THERMOCOUPLE TEMPS TYPE-T (8 CHANNELS)  V3022 THRU V3031

_On
SP1

LDF
X140

K12

LDF
X160

K3

OUTX
V5100

LD
V5102

OUT

KLY BODY IN TEMP
V3022

LD
V5103

OUT

KLY BOD OUT TEMP
V3023

LD
V5104

OUT

OUT WINDOW CU
V3024

LD
V5105

OUT

SOL H20 OUT TEMP
V3025

LD
V5106

OUT

SOL H2O IN TEMP
V3026

LD
V5107

OUT

SOLENOID #1 TEMP
V3027
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22

LOAD THERMOCOUPLE TEMPERATURES TYPE-T

_On
SP1

LDF
X200

K12

LDF
X220

K3

OUTX
V5200

LD
V5200

OUT

COLL EDGE TEMP
V3030

LD
V5201

OUT

COLL POINT TEMP
V3031

LD
V5202

OUT

SOLENOID #2 TEMP
V3032

LD
V5203

OUT

SOLENOID #3 TEMP
V3033

LD
V5204

OUT

XFMR TANK TEMP
V3034

23

LOAD FILAMENT POWER VALUES

_On
SP1

LDF
X240

K12

24

HEATER VOLTS
X254

OUT

V5000

LD
V5000

MULB
Ka0

DIVB
Kfff

ADDB
K4

MULB
K3d09

SUBB
Kf424

DIVB
K3e8

OUT

Vrms
V3010
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25

HEATER CURRENT
X255

OUT

V5001

LD
V5001

MULB
K640

DIVB
Kfff

ADDB
K4

MULB
Kc35

SUBB
K30d4

DIVB
K2710

OUT

Irms
V3011

26

HEATER VA
X256

OUT

V5002

LD
V5002

MULB
Ka0

DIVB
Kfff

ADDB
K4

MULB
Kc35

SUBB
K30d4

DIVB
Ka

OUT

Volt-Amps
V3013

27

HEATER POWER
X257

OUT

V5003

LD
V5003

MULB
Ka0

DIVB
Kfff

ADDB
K4

MULB
Kc35

SUBB
K30d4

DIVB
Ka

OUT

Watts
V3012
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28

FER LD2 PRESS SW
X263

LD

K0

OUT
V3036

29

FER LD2 PRESS SW
X263

LD

K1

OUT
V3036

30

CIRC PRESS SW
X264

LD

K0

OUT
V3037

31

CIRC PRESS SW
X264

LD

K1

OUT
V3037

32

SOL PRESS SW
X265

LD

K0

OUT
V3042

33

SOL PRESS SW
X265

LD

K1

OUT
V3042

34

BODY PRESS SW
X266

LD

K0

OUT
V3043

35

BODY PRESS SW
X266

LD

K1

OUT
V3043
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36

RESET
X273

RST

B3045.0

RST

B3046.0

RST

B3047.0

RST

B3050.0

RST

B3052.0

RST

B3053.0

RST

B3054.0

RST

B3055.0

RST

B3057.0

RST

B3060.0

RST

B3061.0

RST

B3062.0

RST

B3064.0

RST

B3065.0

RST

B3066.0

RST

B3067.0

RST

B3070.0

RST

B3071.0

RST

B3072.0

RST

B3073.0

RST

B3074.0

RST

B3075.0

RST

B3076.0

RST

B3077.0

RST

B3100.0

RST

B3102.0

RST

B3103.0

RST

B3104.0

RST

B3105.0

RST

ION PUMP V LATCH
B3106.0

RST

B3107.0

RST

B3110.0

RST

B3111.0
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LD
K1

OUT

RST TO CAVE PLC
V3700

RST

B3051.0

37

RESET
X273

LD

K0

OUT

RST TO CAVE PLC
V3700

38

KLY BODY FLO
V3000 K32

KLY BODY FLO
V3000 K32

SET

B3045.0

39

KLYCLLCTR OUTTMP
V3002 K26ac

KLYCLLCTR OUTTMP
V3002 K26ac

SET

B3047.0

40

SOLENOID FLOW
V3003 K1a

SOLENOID FLOW
V3003 K1a

SET

B3050.0

41

FER LOAD2 FLOW
V3005 K64

FER LOAD2 FLOW
V3005 K64

SET

B3052.0

42

KLYSTRN HUMIDITY
V3007 Kc80

KLYSTRN HUMIDITY
V3007 Kc80

SET

B3054.0

43

Irms
V3011 K1c2
Irms
V3011 K1c2

SET

B3055.0

44

FERR 2 IN TEMP
V3016 K422

FERR 2 IN TEMP
V3016 K422

SET

B3060.0

45

CIRC RETURN TEMP
V3017 K51e

CIRC RETURN TEMP
V3017 K51e

SET

B3061.0

46

FERR 2 RTN TEMP
V3020 K58a

FERR 2 RTN TEMP
V3020 K58a

SET

B3062.0
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47

12/14/09
Changed latch to match transformer temp ok relay contact output.  Temp should be  
between 65 deg F and 115 deg F.

XFMR TANK TEMP
V3034 K47e

SET

B3076.0

XFMR TANK TEMP
V3034 K28a

XFMR TANK TEMP
V3034 K28a

48

WINDOW AIR FLOW
V3041 K898

SET

B3077.0

WINDOW AIR FLOW
V3041 K5dc

WINDOW AIR FLOW
V3041 K5dc

49

10/13/09 - Added a latch for the hybrid and coax sw loads to tell when this trips off.

COAX LOAD FLO SW
X276

SET

B3051.0

50

FER LD2 PRESS SW
X263

SET

B3102.0

51

CIRC PRESS SW
X264

SET

B3103.0

52

SOL PRESS SW
X265

SET

B3104.0

53

BODY PRESS SW
X266

SET

B3105.0

54

ION PUMP CURRENT
V3044 K3db

ION PUMP CURRENT
V3044 K3db

SET

ION PUMP V LATCH
B3106.0

55

MAURICE PRESS SW
X270

SET

B3107.0

56

PRIETO TEMP<4.7
X271

SET

B3110.0

57

PRIETO TEMP>5.9
X272

SET

B3111.0
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58

BLK HEAT START
X261

RST

RST T1 SET T20
C1 C2

RST

BLK TIMED OUT
Y0

LD
K0

OUT

BLACK TIMED
V3113

59

RED HEAT STATUS
X260

RST

Red Heat Timed Out

Y35

BLK HEAT START
X261

60

Vrms
V3010 K352

Irms
V3011 K96

Irms
V3011 K1c2

TMRA

BLK HEAT TIMER
T1

K9000
RST T1 SET T20

C1

61

_On
SP1

LDD

TA1

BIN

DIVB
K258

OUT

BLK HEAT TIMING
V3112

62

BLK HEAT TIMER
T1

SET

BLK TIMED OUT
Y0

SET

RST T1 SET T20
C1

LD
K1

OUT

BLACK TIMED
V3113

63

RST T1 SET T20
C1

Vrms
V3010 K400

Irms
V3011 Kd2

Irms
V3011 Kff

TMRA

T20

K36000
RESET T20

C2
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64

_On
SP1

LDD

TA20

BIN

DIVB
K258

OUT

RED TIMING
V3114

65

                                           OVERRIDE OVERRIDE OVERRIDE
                                                  MASK         MASK         MASK

T20

SET

Red Heat Timed Out
Y35

SET

RESET T20
C2

LD
K1

OUT

RED HEAT TIMED
V3040

66

RED HEAT STATUS
X260

RST

RESET T20
C2

LD
K0

OUT

RED HEAT TIMED
V3040

OUT

RED TIMING
V3114

67

SOL H20 OUT TEMP
V3025 K686

SOL H20 OUT TEMP
V3025 K686

TMR
T5

K50

68
T5

SET

B3067.0

69

SOL H2O IN TEMP
V3026 K686

SOL H2O IN TEMP
V3026 K686

TMR
T6

K50

70
T6

SET

B3070.0

71

SOLENOID #1 TEMP
V3027 K686

SOLENOID #1 TEMP
V3027 K686

TMR
T7

K50

72
T7

SET

B3071.0
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73

SOLENOID #2 TEMP
V3032 K686

SOLENOID #2 TEMP
V3032 K686

TMR
T10

K50

74
T10

SET

B3074.0

75

SOLENOID #3 TEMP
V3033 K686

SOLENOID #3 TEMP
V3033 K686

TMR
T11

K50

76
T11

SET

B3075.0

77

                        TEMPORARY UNTIL WAVEGUIDE AND COAX DETERMINED

SOLENOID FLOW
V3003 K1a

SOLENOID FLOW
V3003 K1a

SOL PRESS SW
X265

SOL IN TC OPEN
X175

SOL OUT TC OPEN
X176

SOL 1 TC OPEN
X177

SOL 2 TC OPEN
X232

SOL 3 TC OPEN
X233

A

T5 T6 T7 T10 T11 T12

OUT

Solenoid Enable
Y30

A

78

12/14/09
Changed relay contract output to modulator system range to 65 deg F to 115 deg F.
Elmie

XFMR TANK TEMP
V3034 K28a

XFMR TANK TEMP
V3034 K28a

XFMR TANK TEMP
V3034 K47e

XFMR TANK TEMP
V3034 K47e

OUT

Transformer Tank Temp  
OK

Y31

79

KLY BODY IN TEMP
V3022 K3b6

KLY BODY IN TEMP
V3022 K3b6

TMR
T12

K50

80
T12

SET

B3064.0

81

KLY BOD OUT TEMP
V3023 K410

KLY BOD OUT TEMP
V3023 K410

TMR
T13

K50

82
T13

SET

B3065.0

83

COLL EDGE TEMP
V3030 K6e0

COLL EDGE TEMP
V3030 K6e0

TMR
T14

K50

84
T14

SET

B3072.0

85

COLL POINT TEMP
V3031 K6e0

COLL POINT TEMP
V3031 K6e0

TMR
T15

K50
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86
T15

SET

B3073.0

87

OUT WINDOW CU
V3024 K46a

OUT WINDOW CU
V3024 K46a

TMR
T16

K50

88
T16

SET

B3066.0

89

KLY COLLCTR FLOW
V3001 K18a

KLY COLLCTR FLOW
V3001 K18a

TMR
T17

K100

90
T17

SET

B3046.0

91

WG POS 2 TO LOAD
X61

WG POS 1 TO C/C
X60

RFQ PERMIT
X320

WG POS 1 TO C/C
X60

WG POS 2 TO LOAD
X61

COAX POS 2 LOAD
X65

COAX POS 1 CAVE
X64

COAX LOAD FLO SW
X276

CAGE INTLK SUM
X321

WG POS 1 TO C/C
X60

WG POS 2 TO LOAD
X61

COAX POS 1 CAVE
X64

COAX LOAD FLO SW
X276

CAVE INTLK SUM
X275

A

ION PUMP CURRENT
V3044 K2ca

KLY BODY FLO
V3000 K32

KLYCLLCTR OUTTMP
V3002 K26ac

BODY PRESS SW
X266 T17

COL EDGE TC OPEN
X230

A B

COL POINT TC OPN
X231

BODY IN TC OPEN
X172

BODY OUT TC OPEN
X173

WINDOW TC OPEN
X174 T12 T13 T14 T15 T16

B C

OUT

HV ENABLE
Y32

C

92

WG POS 1 TO C/C
X60

WG POS 2 TO LOAD
X61

LD

K1

OUT

WG POS TO RFQ
V1600
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93

WG POS 1 TO C/C
X60

WG POS 2 TO LOAD
X61

LD

K0

OUT

WG POS TO RFQ
V1600

94

KLYSTRN HUMIDITY
V3007 Kc80

KLYSTRN HUMIDITY
V3007 Kc80

OUT

Transformer Humidity  
OK

Y33

95

ION PUMP CURRENT
V3044 K29e

ION PUMP CURRENT
V3044 K29e

TMR

ION PMP CURRENT
T30

K50

96

ION PMP CURRENT
T30

SET

B3100.0

97

Irms
V3011 K1c2
Irms
V3011 K1c2

ION PMP CURRENT
T30

OUT

FILAMENT ENABLE
Y34

98

CIRCULATOR FLOW
V3006 K25

CIRCULATOR FLOW
V3006 K25

TMR

CIRC FLOW
T31

K50

99

CIRC FLOW
T31

SET

B3053.0

100

CIRC IN TEMP
V3015 K3b6

CIRC IN TEMP
V3015 K3b6

TMR

CIRC INLET TEMP
T32

K50

101

CIRC INLET TEMP
T32

SET

B3057.0

102

10/6/09 - All Ferrite Load 1 devices removed.  The following logic was removed from this  
line:
FER LOAD 1 FLOW (V3004) >= K64
FER LD1 PRESS SW (X262) NO Contact
FERR1 IN TEMP (V3014) < K422
FERR1 RTN TEMP (V3021) < K58a
FER1 IN RTD OPEN (X130) NC Contact
FER1 OUT RTD OPN (X135) NC Contact

FER LOAD2 FLOW
V3005 K64

FER LOAD2 FLOW
V3005 K64

FER LD2 PRESS SW
X263

CIRC FLOW
T31

CIRC PRESS SW
X264

CIRC INLET TEMP
T32

FERR 2 IN TEMP
V3016 K422

FERR 2 IN TEMP
V3016 K422

A
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CIRC RETURN TEMP
V3017 K51e

CIRC RETURN TEMP
V3017 K51e

FERR 2 RTN TEMP
V3020 K58a

FERR 2 RTN TEMP
V3020 K58a

CIRC IN RTD OPEN
X131

FER2 IN RTD OPEN
X132

CIRC OUT RTD OPN
X133

FER2 OUT RTD OPN
X134

A B

WINDOW AIR FLOW
V3041 K5dc

WINDOW AIR FLOW
V3041 K5dc

WINDOW AIR FLOW
V3041 K898

WINDOW AIR FLOW
V3041 K898

PRIETO TEMP<4.7
X271

PRIETO TEMP>5.9
X272

MAURICE PRESS SW
X270

B C

OUT

WAVEGUIDE SUM
Y36

C

103

WG POS 1 TO C/C
X60

WG POS 2 TO LOAD
X61

SHUTTER OPEN
X62

SHUTTER CLOSED
X63

COAX POS 1 CAVE
X64

COAX POS 2 LOAD
X65

5 INCH LOAD FLOW
X66

A

OUT

Y36 DUMMY
Y6

A

104

_On
SP1

OUT

HEARTBEAT
Y37

105

WG POS 1 TO C/C
X60

WG POS 2 TO LOAD
X61

LD

K1

OUT

WG POSITION
V3115

106

WG POS 1 TO C/C
X60

WG POS 2 TO LOAD
X61

LD

K0

OUT

WG POSITION
V3115

Page 19



12/22/2009 elmiehins450

107

SHUTTER OPEN
X62

SHUTTER CLOSED
X63

LD

K1

OUT

SHUTTER POSITION
V3116

108

SHUTTER OPEN
X62

SHUTTER CLOSED
X63

LD

K0

OUT

SHUTTER POSITION
V3116

109

COAX POS 1 CAVE
X64

COAX POS 2 LOAD
X65

LD

K1

OUT

COAX SW POSITION
V3117

110

COAX POS 1 CAVE
X64

COAX POS 2 LOAD
X65

LD

K0

OUT

COAX SW POSITION
V3117

111

CAVE INTLK SUM
X275

LD

K1

OUT

CAVE VAC CONTACT
V3120

112

CAVE INTLK SUM
X275

LD

K0

OUT

CAVE VAC CONTACT
V3120

113

CAVE INTLK SUM
X275

LD

K0

OUT

CAVE SUM LATCH
V3121

114

CAVE INTLK SUM
X275

LD

K1

OUT

CAVE SUM LATCH
V3121
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115

CAGE INTLK SUM
X321

LD

K1

OUT

CAGE SUM LATCH
V3300

116

CAGE INTLK SUM
X321

LD

K0

OUT

CAGE SUM LATCH
V3300

117

COAX LOAD FLO SW
X276

LD

K1

OUT
V3123

118

COAX LOAD FLO SW
X276

LD

K0

OUT
V3123

119

5 INCH LOAD FLOW
X66

LD

K1

OUT

5 IN COAX LOAD
V3124

120

5 INCH LOAD FLOW
X66

LD

K0

OUT

5 IN COAX LOAD
V3124

121

5 INCH LOAD FLOW
X66

LD

K1

OUT

5 IN COAX LATCH
V3125

122

5 INCH LOAD FLOW
X66

LD

K0

OUT

5 IN COAX LATCH
V3125
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123

ELMIE RF SWITCHBOX

_On
SP1

LD

ELMIE CHANNEL 1
V5500

124

_On
SP1

LD

ELMIE CHANNEL 2
V5501

125

ELMIE CHANNEL 1
V5500 K1

LD

K4095

OUT

TTL CHANNEL 1
V5511

126

ELMIE CHANNEL 1
V5500 K0

LD

K0

OUT

TTL CHANNEL 1
V5511

127

ELMIE CHANNEL 2
V5501 K1

LD

K4095

OUT

TTL CHANNEL 2
V5512

128

ELMIE CHANNEL 2
V5501 K0

LD

K0

OUT

TTL CHANNEL 2
V5512

129
C14

OUT

C10

130
C13 LD

V5514

OUT

C14

131
C12 LD

V5513

OUT

C13

132
C11

LD

TTL CHANNEL 2
V5512

OUT

C12
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133
C10

LD

TTL CHANNEL 1
V5511

C11 C12 C13 C14

OUT

C11

134

_On
SP1

BIN

OUTF
Y40

K12

135
C13

OUT

Y55

C14

136
C12

OUT

Y54

C14

137

_On
SP1

OUT

Y56

138 END

139 NOP
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